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CLAIMS 

What is claimed: 

1 . An isolated polypeptide, comprising at least an immunogenic portion of a 
breast tumor protein, wherein thA tumor protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(a) sequences recit\d in SEQ ID NOs: 1, 3-26, 28-77, 142, 143, 146-152, 154- 
166, 168-176, 178-192, 194-198, 200-W 206, 207, 209-214, 216, 218, 219, 221-240, 243-245, 
247, 250, 251, 253, 255, 257-266, 2681 269, 271-273, 275, 276, 278, 280, 281, 284, 288, 291- 
298, 301-303, 307, 313, 314, 316 and 31V; 

(b) sequences that hybVidize to a sequence recited in any one of SEQ ID NOs: 
1, 3-26, 28-77, 142, 143, 146-152^>5<T6lTo^^l78-192, 194-198, 200-204, 206, 207, 209- 
214, 216, 218, 219, 221-24^)^4-245, 247, 250, 253, 255, 257-266, 268, 269, 271-273, 
275, 276, 278, 280, 28^ !84, 2T88, 29 lW S01 -303, 307, 313, 314, 316 and 317 under 
moderately stringent conditions; and\ \/ 

(c) complements oKsequences of (a) or (bX 

2. An isolated polypeptide Wording to ^aim 1, wherein the polypeptide 
comprises an amino acid ^o^tv^^^^^^j a polynucleotide sequence recited in any 
one of SEQ ID NOs: 1, 3-26<28-77, 142, 143, ^6^ 154-166, 168-176, 178-192, 194-198, 
200-204, 206, 207, 209-2 \A^1A%^ 247, 250, 251, 253, 255, 257-266, 
268, 269, 271-273, 275, 276, 278, 280, 281, 284, 28:8, 291-298, 301-303, 307, 313, 314, 316 and 
317 or a complement of any of the foregoing polynucleotide sequences. 

3. An isolated polypeptide comprising a sequence recited in any one of SEQ 
ID NOs: 299, 300, 304-306, 308-3 12 and 3 14. \ 

4. An isolated polynucleotide^ncoding at least 15 amino acid residues of a 
breast tumor protein, or a variant thejerffihat differs in one or more substitutions, deletions, 
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additions and/or insertions such that the ability of the vmajr to react with antigen-specific 
antisera is not substantially diminished, wherein the^rfmor protein comprises an amino acid 
sequence that is encoded by a polynucleotide^amprising a sequence recited in any one of SEQ 
IDNOs: 1, 3-26, 28-77, 142, 143, 146^^154-166, 168-176, 178-192, 194-198, 200-204, 206, 
207, 209-214, 216, 218, 219, 22*^40, 243-245, 247, 250, 251, 253, 255, 257-266, 268, 269, 
271-273, 275, 276, 278^8<281, 284, 288, 291-298, 301-303, 307, 313, 314, 316 and 317, or a 
complement of anv^fthe foregoing sequences. 



5. An isolated polynucleotide encoding^ breast tumor protein, or a variant 
thereof, wherein the tumor protein comprises an aipino acid sequence that is encoded by a 
polynucleotide comprising a sequence recited in any one of SEQ ID NOs: 1, 3-26, 28-77, 142, 
143, 146-152, 154-166, 168-176, 178-192, 19/198, 200-204, 206, 207, 209-214, 216, 218, 219, 
221-240, 243-245, 247, 250, 251, 253, 2§i 257-266, 268, 269, 271-273, 275, 276, 278, 280, 
281, 284, 288, 291-298, 301-303, 30?f 513, 314, 316 and 317 or a complement of any of the 
foregoing sequences. 



6. An isolated polynucleotide, comprising a sequence recited in any one of 
SEQ IDNOs: 1, 3-26, 28^77, 142, 143, 146-152, 154-166, 168-176, 178-192, 194-198, 200-204, 
206, 207, 209-214^, 218, 219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-266, 268, 
269, 271-273, 275\ 276, 278, 280, 281, 284, 288, 291-298, 301-303, 307, 313, 314, 316 and 317. 



7. An isolated polynu 
sequence recited in any one of SEQ 
176, 178-192, 194-198, 200-204, 2 
251, 253, 255, 257-266, 



prising a sequence that hybridizes to a 
26, 28-77, 142, 143, 146-152, 154-166, 168- 
14, 216, 218, 219, 221-240, 243-245, 247, 250, 
269, 275,^2757 278, 280, 281, 284, 288, 291-298, 301- 



207, 2( 



303, 307, 313, 314^6 and 317 under moderately stringent conditions. 



8. An isolated polyw 
to any one of claims 4-7. 




mplementary to a polynucleotide according 
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of claims 4-8. 



9. An expression vector, comprising a polynucleotide according to any one 



10. A host cell transformed or transfected with an expression vector according 



to claim 9. 



11. An isolated antibody, or antigen-binding fragment thereof, that 
specifically binds to a breast tumor pVotein that comprises an amino acid sequence that is 
encoded by a polynucleotide sequence ricited in any one of SEQ ID NOs: 1, 3-26, 28-77, 142, 
143, 146-152, 154-166, 168-176, 178-194 194-198, 200-204, 206, 207, 209-214, 216, 218, 219, 
221-240, 243-245, 247, 250, 251, 253, 2^ 257^66, 268, 269, 271-273, 275, 276, 278, 280, 
281, 284, 288, 291-298, 301-303, 30<3^5, 314, 3^ and 317 or a complement of any of the 
foregoing polynucleotide sequences. 

12. A fusion proteim comgj^ing at least one Polypeptide according to claim 1 . 

13. A fusion proteifi^ccdrding to daim 12, wherein the fusion protein 
comprises an expression enhancer thaKincrea^ of the fusion protein in a host cell 
transfected with a polynucleotide encoding the ftision protein. 

14. A fusion protein according to claim 12, wherein the fusion protein 
comprises a T helper epitope that is not present within the polypeptide of claim 1. 

15. A fusion protein according \to claim 12, wherein the fusion protein 
comprises an affinity tag. 



16. An isolated nolyiificTeotide encoding a fusion protein according to claim 



12. 
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(e) a polynucleotide according tfe claim 16. 



17. A pharmaceutical composition, comprising a physiologically acceptable 
carrier and at least one component selected from the group consisting of: 

(a) a polypeptide according to claim 1 ; 

(b) a polynucleotide according to claim 4; 

(c) an antibody accoMing to claim 1 1 ; 

(d) a fusion protein according to claim 12; and 

(e) a polynucleotide acoprding to claim 16. 

18. An immunogenic composition comprising an immunostimulant and at 
least one component selected from the group Jjonsisting of: 

(a) a polypeptide according™ claim 1 ; 

(b) a polynucleotide according to claim 4; 
"-13 (c) an antibody according to claim 1 1 ; 

m X , 

if; (d) a fusion protein acc^jdrrigi^Ctai^n 12; and 

Q 

m 

m 

19. An immunogenic \ compositj^i^^©i4ing to claim 18, wherein the 

O 

ifi immunostimulant is an adjuvant. 

5 

Q 20. An immunogenic composition according to claim 18, wherein the 

Q A \ 

immunostimulant induces a predominancy Type I resjx* 

21. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a pharmaceutical composition 
according to claim 17. 

22. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount\of an immunogenic composition 
according to claim 18. ^ 

\ 
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23. A pharmaceutical composition comprising an antigen-presenting cell that 
expresses a polypeptide according to clVim 1, in combination with a pharmaceutical^ acceptable 
carrier or excipient. 

24. A pharmaceutical composition according to claim 23, wherein the antigen 
presenting cell is a dendritic cell or a macrophage. 

25. An immunogenic composition comprising an antigen-presenting cell that 
expresses a polypeptide comprising at least ak immunogenic portion of a breast tumor protein, or 
a variant thereof, wherein the tumor protein Comprises an amino acid sequence that is encoded 
by a polynucleotide sequence selected from thdgraupconsisting of: 

(a) sequences recited>f^EqiD NOs\l, 3-86, 142-298, 301-303, 307, 313, 
314, 316 and 317; 

(b) sequences/fhat hVbridize to\a sequence recited in any one of SEQ ID NOs: 
1, 3-86, 142-298, 301-303, 307, 313, 3\4, 316 an\j 3 l^^fidjewnojierately stringent conditions; 
and 

(c) complements of seqiknces of (fo or (ii); 
in combination with an irmitimostimulamt. 

26. An immunogenic composition Recording to claim 25, wherein the 
immunostimulant is an adjuvant. 

27. An immunogenic composition according to claim 25, wherein the 
immunostimulant induces a predominantly Type I response. 

28. An immunogenic composition according to claim 25, wherein the antigen- 
presenting cell is a dendritic cell. 
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29. A method fon inhibiting the development of a cancer in a patient, 
comprising administering to a patieiit an effective amount of an antigen-presenting cell that 
expresses a polypeptide comprising at kast an immunogenic portion of a breast tumor protein, or 
a variant thereof, wherein the tumor prkein comprises an amino acid sequence that is encoded 
by a polynucleotide sequence selected fhtai the group consisting of: 

(a) sequences recited i\ SEQ ID NOs: 1, 3-86, 142-298, 301-303, 307, 313, 
314, 316 and 317; 

(b) sequences that hybridize to a sequence recited in any one of SEQ ID NOs: 
1, 3-86, 142-298, 301-303, 307, 313, 314, pi6 and 317 under moderately stringent conditions; 
and 

(c) complements of sequgjps^f (i) or (ii)encoded by a polynucleotide recited 
in any one of SEQ ID NOs: 1, 3-86, 1^98, B01-305, 307, 313, 314, 316 and 317; 

and thereby inhibiting the develdpmenti of a cancer in the patient. 



30. A method according to c\m 



rein the antigen-presenting cell is a 



dendritic cell. 



31. A method accor^kfflo any^e of/laims 21, 22 and 29, wherein the 
cancer is breast cancer. 

32. A method for removing tumor cells from a biological sample, comprising 
contacting a biological sample with T cells that specifically react with a breast tumor protein, 
wherein the tumor protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

(i) polynucleotides recited in anyone of SEQ ID NOs: 1, 3-86, 142- 
298, 301-303, 307, 313, 314, 316 and 317; and 

(ii) complements of the foregoing polynucleotides; 
wherein the step of contacting is performed Wider conditions and for a time 

sufficient to permit the removal of cells expressing the antigen from the sample. 
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33. A method 4ccording to claim 32, wherein the biological sample is blood or 
a fraction thereof. 

34. A method for\ inhibiting the development of a cancer in a patient, 
comprising administering to a patienAa biological sample treated according to the method of 
claim 32. 
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35. A method for stimulating and/or expanding T cells specific for a breast 
tumor protein, comprising contacting T calls with at least one component selected from the 
group consisting of: 

(a) polypeptides comprising at least an immunogenic portion of a breast 
tumor protein, or a variant thereof, whepiffthfe tam5*j)rotein comprises an amino acid sequence 
that is encoded by a polynucleotidp'sequence sdlected flom the group consisting of: 

(i) s^quer^es recited \n SEy ID NOs: 1, 3-86, 142-298, 301-303, 307, 

313, 314, 316 and 317; 

(ii) sequences that hyb&iize to a sequence recited in any one of SEQ 
ID NOs: 1, 3-86, 142-298, 301-303,^07, 313^14^6 and 31/ under moderately stringent 
conditions; and 

(iii) complements of sequemcespf^i) or (ii); 

(b) polynucleotides dw^diftg^fofe^eptide of (a); and 

(c) antigen presenting cells that exflress a polypeptide of (a); 
under conditions and for a time sufficient to permit the stimulation and/or 

expansion of T cells. 



36. An isolated T cell population, corriprising T cells prepared according to 
the method of claim 35. 



124 



210121.419C9 



\ 

37. A method fern inhibiting the development of a cancer m a patient, 
comprising administering to a patient^ an effective amount of a T cell population according to 
claim 36. 

38. A method for inhibiting the development of a cancer in a patient, 

comprising the steps of: 

(a) incubating CD4+ aWor CD8+ T cells isolated from a patient with at least 

one component selected from the group consisting of: 

(i) polypeptides Comprising at least an immunogenic portion of a 
breast tumor protein, or a variant thereof, ^herein the tumor protein comprises an amino acid 
sequence that is encoded by a polynucleotide^^ from the group consisting of: 

(1) ^/^quenc^ recitedjin SEQ ID NOs: 1, 3-86, 142-298, 301- 

303, 307, 313, 314, 316 and 31 

(2) |Tequences\hat/hybridize to a sequence recited in any one of 
SEQ ID NOs: 1, 3-86, 142-298, 301-{303, 307, 3^ jJ4r^±6-afi<L317 under moderately stringent 
conditions; and 

(3) Aomplgn^efits^fsemiences of Ul) or (2); 

(ii) polynucleotides encodlhg a Aolypepjlde of (i); and 

(iii) antigeb presenting cellsYthat exposes a polypeptide of (i); 
such that T cells prolii^a te; and 

(b) administering to the patient an effective amount of the proliferated T cells, 
and thereby inhibiting the development of a cancer in thk patient. 

39. A method for inhibiting the development of a cancer in a patient, 

comprising the steps of: 

(a) incubating CD4+ and/or CD8+ T cel^s isolated from a patient with at least 

one component selected from the group consisting of: 
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(i) polypeptides comprising at least an immunogenic portion of a 
breast tumor protein, or a variant thereof, wherein the tumor protein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence selected from the group consisting of: 

(1) \equences recited in SEQ ID NOs: 1, 3-86, 142-298, 301- 
303, 307, 313, 314, 316 and 317; 

(2) sequences that hybridize to a sequence recited in any one of 
SEQ ID NOs: 1, 3-86, 142-298, 301-3o\, 307, 313, 314, 316 and 317 under moderately stringent 
conditions; and 

(3) complements of sequences of (1 ) or (2); 

(ii) polynucleotides encoding a polypeptide of (i); and 

(iii) antigen presen\ing cells that express a polypeptide of (i); 
such that T cells proliferate; 

(b) cloning at least ope^proftferate^sPell to provide cloned T cells; and 

(c) administerins / fo the patifcnt an effective amount of the cloned T cells, and 
thereby inhibiting the development of a cancer in the rpient. 

40. A method for detqpnining^p^reseriS^o^ absence of a cancer in a patient, 

comprising the steps of: 

(a) contacting a biolo^ied-^amft|e obtained frfim a patient with a binding 
agent that binds to a breast tumor n^tein) wherein tM tumor ofotein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence\peifed in any one of SEQ ID NOs: 1, 3- 
86, 142-298, 301-303, 307, 313, 31VW-afia^317 or\i complement of any of the foregoing 
polynucleotide sequences; 

(b) detecting in the sample an amount of^polypeptide that binds to the binding 

agent; and 

(c) comparing the amount of polypeptide\to a predetermined cut-off value, 
and therefrom determining the presence or absence of a cancerVn the patient. 

41 . A method according to claim 40, wherein the binding agent is an antibody. 
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42. A method according to claim 43, wherein the antibody is a monoclonal 



antibody. 



43. A method according to claim 40, wherein the cancer is breast cancer. 
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44. A method for monitoring the progression of a cancer in a patient, 

comprising the steps of: 

(a) contacting a biological Lmple obtained from a patient at a first point in 
time with a binding agent that binds to a b&ast tumor protein, wherein the tumor protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence recited in any 
one of SEQ ID NOs: 1, 3-86, 142-298, 301-303, 3\)7, 313^14, 316 and 317 or a complement of 
any of the foregoing polynucleotide sequences; 

(b) detecting in the sajrfple an am\unt of polypeptide that binds to the binding 

agent; 

(c) repeating stefts (a) aid (b) usina aXiological-saJiiple obtained from the 
patient at a subsequent point in time; and 

(d) comparing the amount W polypeptide detected in stkp (c) to the amount 
detected in step (b) and therefrom monitoring t5^fogressio^\f the cancer in the patient. 

45. A method according tc^ainL4<M^ binding agent is an antibody. 

46. A method according to claim 45, wherein the antibody is a monoclonal 



antibody. 



47. A method according to claim 44, wherein the cancer is a breast cancer. 



48. A method for determining the presence or absenc^ of a cancer in a patient, 
comprising the steps of: 
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(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to\a polynucleotide that encodes a breast tumor protein, wherein 
the tumor protein comprises an Jpiino acid sequence that is encoded by a polynucleotide 
sequence recited in any one of SEQ\ID NO: 1, 3-86, 142-298, 301-303, 307, 313, 314, 316 and 
317 or a complement of any of the fokgoing polynucleotide sequences; 

(b) detecting in the^ample an amount of a polynucleotide that hybridizes to 
the oligonucleotide; and 

(c) comparing the Wount of polynucleotide that hybridizes to the 
oligonucleotide to a predetermined cut-o^f value, and therefrom determining the presence or 
absence of a cancer in the patient. 

49. A method according^Opclaim 48, wnerein the amount of polynucleotide 
that hybridizes to the oligonucleotide's detenAined using a polymerase chain reaction. 



50. A methochacco 
that hybridizes to the oligonucleotide isldeterminei 



clVim 48/wherein the amount of polynucleotide 

assay. 



51. A method for nlpnitojarfg^ th\ digression ofya cancer in a patient, 
comprising the steps of: 

(a) contacting a biological samglgL^rfamed from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that ekcodes a breast tumor protein, wherein 
the tumor protein comprises an amino acid sequence mat is encoded by a polynucleotide 
sequence recited in any one of SEQ ID NO: 1, 3-86, 142-2918, 301-303, 307, 313, 314, 316 and 
317 or a complement of any of the foregoing polynucleotide sequences; 

(b) detecting in the sample an amount of a polynucleotide that hybridizes to 
the oligonucleotide; 

(c) repeating steps (a) and (b) using a biological sample obtained from the 
patient at a subsequent point in time; and 



128 



210121.419C9 



(d) comparing the amount of polynucleotide detected in step (c) to the amount 
detected in step (b) and therefrom monitoring the progression of the cancer in the patient. 

52. A method\according to claim 51, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 

53. A method according to claim 51, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotidjps^teifFftned using a hybridization assay. 

54. A diagnostic kit\ comprising: 

(a) one^vr mole antibodies according to claim 1 1 ; and 

(b) a detection Veagen\ composing a reporter group . 



55. A kit according to claim 54, wherein thjb antibodies are immobilized on a 



solid support. 



56. A kit accordingsjoj^laii^ the detection reagent comprises an 
antiimmunoglobulin, protein G, protein A or leqjfin. 

57. A kit according to claim 54\ wherein the reporter group is selected from 
the group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, biotin 
and dye particles. 



58. An oligonucleotide comprising W to 40 contiguous nucleotides that 
hybridize under moderately stringent condijiefarto^polynucleotide that encodes a breast tumor 
protein, wherein the tumor protein corfiprises^ an alhino acid sequence that is encoded by a 
polynucleotide sequence recited in anyone of ^EQ IELbI0s: 1, 3-26, 28-77, 142, 143, 146-152, 
154-166, 168-176, 178-192, 194-198^200-204, 206, 207, 209-214, 216, 218, 219, 221-240, 243- 




245, 247, 250, 251, 253, 25^/257-266, 268, 269, 271-273, 275, 276, 278, 280, 281, 284, 288, 
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291-298, 301-303, 307, 313, 314, 316 and 317 or a complement of any of the foregoing 
polynucleotides. 



59. A oligonucleotide 
comprises 10-40 contiguous nucleosides recit 



according to claim 58, wherein the oligonucleotide 
SEQ ID NOs: 1, 3-26, 28-77, 142, 
f 194-198, 200-204, 206, 207, 209-214, 216, 218, 219, 



143, 146-152, 154-166, 168-JL76, 178- 
221-240, 243-245, 247^250, 251, 253, 255, 257-266, 268, 269, 271-273, 275, 276, 278, 280, 
281, 284, 288, ?9f-298, 301-303, 307, 313, 314, 316 and 317. 




60. A diagnostic kit, copq5nsing: 

(a) an oligonucleotide according to claim 59; and 

(b) a diagnostic reagent for use in a polymerase chain reaction or 



hybridization \ 
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